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PURPOSE: A copper interconnection formation method of a 
semiconductor device is provided to restrain contaminations and to 
simplify manufacturing processes by directly depositing a ternary 
system of TiN and a binary system of TiN without using a seed 
layer. CONSTITUTION: After forming an interlayer dielectric(22) on 
a lower layer(21 ), a damascene pattern is formed by selectively 
etching the interlayer dielectric(22). A ternary-system barrier film 
(24a) and a binary-system barrier film(24b) are sequentially 
deposited on the interlayer dielectric including the damascene 
pattern. A copper film is then formed on the binary-system barrier 
film(24b) by using an electroplating. 
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21 : tr¥§ 22 : 

23 : 24a : QtfiW TiN(M) 

24b : 0|fi^| TiN 25 : 

S ^SS- fih£*l^s| xfls ttlo« S& 5jo £> s^-si, ^Bi tfflti ^aofl fifff 3Jo|ck 

ji aw. 



oiytt and xHssfe WDife(Ai) £fe s^U!(w)oi yai ai-shu °'oi_i-, g^m- bws-og, oj 

si- o=| £2S«i et£*H ^xNI cH0| 4,1- s(go| 0^7-11 Eisjcl-. ^xfoj ^ms^si-ofl cO-Bj- uw^e y-ji 

□*0|na|0|*j(electromigration; EM) SJ ^MBj|^.DhO|aa|0|-^(stressmigration; SM) %2i £J£|£0| 

si oisoi ms.fkH ei«sd), oiofl jfift-tr 4 s ^hs- *mcr xhss ?bw *ie<Hi ch^oi sue. m. 

^BIS e^UHid *HSS. 0|§sfe 0|#fe. ?B|o| ^£j0| 1080°CSAH H|jJL*l ^ 0|-L-]e|-( al-^Olfe: 660°C, S 
^9: 3400°C), UiXHire 1.7m QcmSAH 2.7p Qcm), S^S!(5.6m D cb)MC} QH^ *7| 0&&O\Ck. 

zieHM-, ?B| HH-fde ^zj-o| 0^3., *r£r£|te sxfls x|u|ji Siooj, a| B | S d. Aj-si-gLHcHlAH oH^ im-e we 
• 7 r xU ?E|°J «r&S aj-o r » «Tti-u|E|(HlHllt-( Diffusion barrier metal) 0| SfiSfch 

OlS 7HdS|-JI 4/SS r s|-7| ^f€rfO=| £J9 C|-o|-t! §§( Single damascene process) SEfe- WS^ Cj-Dl-d §S(Dual Dam 
ascene process) =• ^S«t-2J^cH|, ^\ #<a cl-Dl-iJ §§(Dual Damascence) % 3rM. £, f cK 

o=)7|AH, CrDr-iJ 3SO|E|- tr£ Dielectric layer)* A^ §J ^zj\o S ajz^o=| Mf!!*|(Trench) S £g*ral, 

oi E^flsicHi s^s!(W), s-^nfe(Ai), ?si(cu) gsi §i§ *h*i aaa- uH-d oisjoi 

^(Etchback)OlU St«r^7l^|S|e0r( Chemical Mechanical Polishing; CMP) SS| 7|^g 0|§§|-o^ 7H|7Ht|-aSAM 

x-ISchi ^•y^ j=S!x| agr°s uH-£d§ ^^sfe 7|^o|ck 

^•7|& t^D r ^ SSe, ^§1 Wi3 1=1- SSe ¥S DRAM g°| H|e E r 2J(bit line) SEfe ^| = E r SJ( Wordline) , e 

Sl^oflfe a«fl£a( Electro Plating; EP)§ 0|§& ?B| UH-tdSSOl 4ISSI- &^|ofl 0|s.ji SJfedl, ^BlUH-id SSS- 
&S^O|Si|ZK Reactive Ion Etching; RIE) u o u -l°S UH-{d§ S^sl-fe gMfDfeHH'fc! SSjH- SBl C(-Q|-^l SS 
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o| OH, ?el SsHiSe HHBl<Hmi9*rcH|/H 5JS o|*cMxfe 3jo| S7 r ^Sr7| one CHI A|cg( seed layer) o^.AH ?B|» 
SMI T^SflOl: cHa^oj ajHjo^ SE|7|4rg*K Physical Vapor Deposition; PVD) & 

TaN x , ?E|A|c^(Cu seed) § £x r ^i=>^ * £8HE3thcK 

zieHL-h, o.13pm oms\ 7|$cH|Aife ge|7|#§*m-N£.3. HHS|<HiH|TO gSfSfe 3o| Dfo|# g7 r feSrH, o|g sH^ 

«r7| ^|SH BX}2|«tgO| ^4*£r 1^7 |^gSf( Chemical Vapor Deposition; CVD) 54S«raL Efr, ^Bl 

SSH£3g SE|7|tfgSr(PVD) ^*]<i| A|E.go| g«f £ D|ATO H.7|°| sHHoffc cHOl^r ^ Sfe & 

«iao| SicK 

0|£F SI'S t r St"7|^S*r(CVD) HHB|0-|EH|ir£.fe- TiN, WN, TaN SO] 5^gJEjJL ?2°\-[, ^\ TiNS 

^□feHHd A r g£U Bite 5o|°S. 7[% 0|g 7 r fe&0| ^<=LCH, TiN1 Q[ *|oj|AH ?B| S§H£.3Bj- 

§ S^g £«!Crte- 5o| tit %JtQ.[Yur\, Lantasov, Roger palmans, and Karen maex, " Direct copper elec 

troplating" , Advanced Metallization Conference in 2000, San Diego, CA, abstract No.53] 

neHt-K CVD- TiN^Sfe ?B|bH-yofl Oie- H||B|0-|Qto.g.AH°| °$*tm ^°L^ Si, B, Wolf S^fi *l|3 

£| ^(M)7h ^7 r STiN(M)S ArS^fe gfSOfl A-B2f£|<acK 

£ 1a U|A| £ 1fc>0fl £.A|S U|-Sr SK>|, SSH7|#0fl M ¥B|HH<fcj°| «g £.A|£h £.BO|C r . 

£ 1a<H| £A|S d r 2F &o|, eiE*H7|&, 4^/=2«9J, 1 1 ) #ofl SZhS2jsj-(12)S §*r£h §Zh 

aejsT(12)# -idQi^os *|zmo=| 11)^1 IS! i#A|5-|b cfol-t] mfd?J ma!x|(i3)§ S^fl-Cr. 

H 1bOfl £A|^| d r 2r a-0|, Mg!!*|(13)7r ^-feiS SL^e^ 12) #<H| TiN(M)(M=Si, W, B)(14)S g«rtr Ti 
N(M)(14)#Ofl ^B|°J SS||13t =?E| A[ = $l- SrSM&gSI^CVD) SEfc f5js«£ia°S SSftrCK ZLE| 
JL, §MI §*t3 ?B|A|J=S#<H| S5H£ga°S ?B|at(15)« §*mcr. 

£ ic<«i £ais m-st a-oi, e^HejBr(i2)si jtaoi ^&jy-trH77fxi aw^wiaiejnr* 4Jai^o=i oH^tfe 

?E|Hti^(16)S Sti&Ch 0| Cffl, ?B|dHtd(16)jlF «t¥8(11)4f0| TiN(14)0| dHE|0-]3{-os &#ttC}.' 

SB«7|#cH|AHfe ?B|UH-Jd(16)S| B|jB|OHB|o^. 3 #oj TiN(M)^ ApgSl-Jl, t|-*|-7|^S*|-a ?E| A|cgs. 

cHgo-l ^B|3T M¥cHI S^gol aif IT^Schfe ^|^o| ?JcK 
Jl §S§ e^SrA|7fed| 9-B|HH>dsj xil5t r feol| zl =54o| ajcK 



^7|s| ^54S &-^«r7| e ^ B | aH-fcdsi *^ ^n^g 7ie^ofl S'Sats ^-ysffe Er^ll, ^"7| Sejetm -id 

e^l, ^7| HKBlcHSf^-cHl 9JA|#s omn UHBKHBI-S ^"7| o|^!^| bHB|0Ho^f-<H| =?E|stS 

£3§rfe EMI, S! *T7| ?B|ar, ^7| MS^I S! omn HH^|o^e^g SFsr^j7|7<|^2jD^^H #7| cl-aF^i nHfjcHI qHUA| 

7|fe 07=111- if}" €1-0=1 OffO-ISS f§£S BCK 
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HE\j1, #7| #7| UHE|0-|5|gTiSiN, TiWN SEfe TiBN gCH|AH -tdS|S (HJ= «mo|i, #7| 0|^| dHBlOHSi- 

eTiN2J 5* ^S2S tfJl, #7| tfSfll UHS|OHafJ!|. o|£!*| HHEIO-I^S ^«r7|^S*r^o S ^§ ^§2 

0|«f, t* ^S0| 48t{» 7|£gO|=0|AH «4fo| x|AJg 7\£\ Xj7|- ft 7|#*| Af-#g §0|S|-7fl A|A|tt ^ £!# QE. 

* 3tfSj TiN(M)^CH| £JA|#S 2#£j TiNS S*m°S/>M A|£.§# ^ES °>:n U ne| 0 ^^}-(H| 5" 

£ 2a U|x| £ 2cfe e 4iA|cH|cH| ?B| blHd 0 -! yftJS £A|fl- =S BH£0|ch. 

S. 2a<H\ HAIS blhfij- a-0|, Eh£*H7ie, i^/ca|oj ; & o| 21)^f"0H| S2Hyoja|-(22)§ SZ]- 

5*ojSf(22)fi ti^^£S -^Zt*^ *F¥S(21) o| 4iS £<3g i#A|=?fe m0!*l(23) B 0| OH, EBfl'x|(2 

3)S ni-oi-ij mi&oiBF fi-ch 

<N7|AH, SZJ-aaBf(22)« 4!Bi5#S(-oro|uh x-tit3*|Qt& Ahg§|-£J, x^S*|afS 1- 3£j S-S^S Ste efg AJ- 
Sfi-cK =LB\JL, SS!*)(23) ^A|, cmU 5§o|U c^Dl-d §§S *l*ffc|-. 

i 2b<H| £A|£j H(-£|- a-0|, me«*|(23)7h «Zh«en|-(22)#0fl S|-*r7|*r5*|-a®3. #£j74| TiN(M)(M= Si, 

W, B)(24a)S S«T» TiN(M)(24a)#<H| MM *H °JA|#(in- situ) A 0|*W| TiN(24b) 

<H7\M, TiN(M)( 24a) TiSiN, TiWN SEfe TiBN §CH|Ai £JH|£! o-|J= t(-u|-0|al, ^£j7*| TiN(M)(24a)S 1 

OA ~ 100A oj ^TAIS. 5*t&Ck. ZIBU, 0|£j?j| TiN(24b)S TiN(M)(24a)J^ SSJSMI &^7\#&^'&2_g. 

gztmsi, 10A - 100A ej s*racK 

n^mM, omn TiN(24b) #w ssHisa^s ^m^m §*rs "a^ai ss§ 4iai»cj. 

£ 2cofl £A|a am fl-ol, ^ZhS2jaj-(22) oj iHo| cyy-tm^xl S|-«|-&|7|*|sf£[]t« ^a|s|-o=| s?ii*|ofl oHU£|fe 

?E|bH>d(26)g Sgfi-CK 

^#ff gJ-Se =?muW(26) fi| UUBjCHQJ-oSAi 7^"- Sfffl-© 3# TiN<M)(24a)g 0|SW &A|0j| i^OJI 

2# TiN(24b)S tSA|7|°SM| A|S.^g SU ^'3 ?E|0J-(25)# SSH£g&C|-. 

S 7|^ A^^ ^7| UWS|ff 4iA|0fl(H| [CfEF 7|^E|SJ°l4. ^7|» 4JA|cN|fe n flff 5o| 

o\ n. nmm -?ia 501 cnyg ^ojsfo<o[= a-ci-. as-, e 7i# sofo| S aj-o| se7hei-'a e 7i$ ai-^j- 

SSI 

uh£f s ai-«r7i^5«rHss fers^i tin(m)^ s*rstji, t!n(m)^chi ojaj#m oia^i 

( 57) S?S| ^fl 
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7|&#ofl ^Qjsj-S ^^te E^l; 

xf 7 | gois^ Aje^^o^ a|z| ^|-o=| cj-Dl-t! JiHtlS S^^te EMI; 
#7\ cWd 2»tJ« S^&ofl uH£|o^g §*ts|-te &7fl; 

#7| um\om#o\\ <2JA|#3. o|-£j74| HHBloH^S §**Sl-te 0-741; 

#7\ o|SJ7=li uHSloHQj-feJ-cHi ^el^S SsHHStl-fe M; 5J 

qiE|Q|, -y-71 •fefS^I ai o|?474| HHEjcHsts §.W*\7Wm<iin\3r0i #71 c[ol£l nHfdcHI □H i HA|5'|te BH 

S?» 2. 

*i| 1 fj-cHI °,'o-|A-i 

#7| #£WI Hl|E|<HQm TiSiN, TiWN f£te TiBN goflAi -fcHlH@ 0^ S^-OlII, #7| 0|£!?*| HHB|0|St£ TiNfcJ 
3. 

#7| #£«:HI uRBloHsfi!!- 01^741 hH£|oHb|-S m\^7\^B^s.S. §*J-£lte 2!S site ^El dHtisJ ^ 

St 1 !. 1 - 4. 

#7| M^^l HHEKHsfe ioA ~ 100A °l g*t£lte 2?§ *§£>s site ?B| aH-fcdai S£ tflfl. 

5. 

#7| OI^TH! HHBIoHars ioA - 100A 9\ S^S-lte 5?S *fe ?B| uH*d£| SfS. 

73| 1 £W| 5Jo^H, 

#7l a^^S 4JE|Sd-t^ Site x-WS*^ §cH|AH sm-fcl ^S°£ sfte ?e| ^S. 

7. 
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S^S" 8. 

*ll 1 «<H| ?ioHAH, 

S^f}- 9. 

7di 1 ij-cHi afoiM, 
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